Abstract. Alzheimer's disease (AD) affects millions of people world-wide and new effective and safe therapies are needed. Cotinine, the main metabolite of nicotine, has a long half-life and does not have cardiovascular or addictive side effects in humans. We studied the effect of cotinine on amyloid-␤ (A␤) aggregation as well as addressed its impact on working and reference memories. Cotinine reduced A␤ deposition, improved working and reference memories, and inhibited A␤ oligomerization in the brains of transgenic (Tg) 6799 AD mice. In vitro studies confirmed the inhibitory effect of cotinine on A␤ 1-42 aggregation. Cotinine stimulated Akt signaling, including the inhibition of glycogen synthase kinase 3␤ (GSK3␤), which promotes neuronal survival and the synaptic plasticity processes underlying learning and memory in the hippocampus and cortex of wild type and Tg mice. Simulation of the cotinine-A␤ 1-42 complex using molecular dynamics showed that cotinine may interact with key histidine residues of A␤ 1-42 , altering its structure and inhibiting its aggregation. The good safety profile in humans and its beneficial effects suggest that cotinine may be an excellent therapeutic candidate for the treatment of AD. 
Radial arm water maze (working memory)

172
For the RAWM task of spatial working memory, an 
Western blot analysis of tissue extracts
252
Tissues were analyzed by Western blot as previously analyses and transferred to nitrocellulose membranes.
270
The membranes were blocked in TBS with 0.05% de-ionized water (2 ml). The wet surface of the sili-
441
con wafer was then dried using a gentle flow of air.
442
The AFM analysis was performed using an AFM water molecules, and ions were coupled separately to 526 a bath at 300 K with a coupling constant of 0.1 ps.
527
The periodic boundary conditions were applied and the 528 equation of motion was integrated at time-steps of 2 fs.
529
The secondary structure analyses were performed by Fig. 1 . Cotinine prevented cognitive impairment in Tg6799 mice. Long-term cotinine treatment (2.5 mg/kg) protected transgenic (Tg) mice (n = 9-11) against cognitive impairment in multiple tasks of cognitive function. A) In the circular platform test of reference learning/memory, cotinine-treated Tg mice performed significantly better than Tg controls and no different from non-transgenic (NT) controls (n = 9-11). **p < 0.025 or higher level of significance vs. cotinine-treated Tg mice and NT controls. B) Radial arm water maze testing for working memory revealed that cotinine-treated Tg mice again were superior to Tg controls, although they did not perform to the level of NT controls ( † p < 0.02 vs. Tg; *p < 0.25 vs. NT). C) In the cognitive interference task, Tg controls were impaired on all four measures, whereas cotinine-treated Tg mice were no different from NT controls on A3 (Recall) and B (proactive interference) and nearly better than Tg controls in these two measures. For A4 (retroactive interference) and A5 (delayed recall), both groups of Tg mice were equally impaired. ANOVA was used for statistical analysis of performance of four 2-day testing blocks, followed by post hoc comparisons done with the Fisher's least significant difference test.
block of testing (Fig. 1A) Tg groups were impaired in performance.
573
As a more challenging variant of the RAWM task, 
597
Effect of cotinine on Akt phosphorylation
598
We investigated the effect of cotinine on the acti- as normalized to total Akt levels ( Fig. 2A and B) . Tg mice ( Fig. 2A and B) . However, we observed a (Fig. 3A) . Also, a significant increase in the levels total A␤PP (22C11), respectively ( Fig. 5C and D) .
Effect of cotinine on Aβ levels in the brains
734
Effect of cotinine on Aβ aggregation
735
To investigate whether cotinine affects fibril for- (Fig. 6D) . putative mechanism that could explain the effect of and His14 residues of the A␤ 1-42 peptide (Fig. 7B) .
777
As shown in the figure, the pyridine ring of cotinine is secondary structure of the peptide (Fig. 7D) .
791
In the free A␤ 1-42 peptide, in the first 38 ns,
792
the Phe20-Val24 region is dominated by bend-and-
793
turn conformations with sporadic helical structures 794 (Fig. 7D, top) . It is then transformed into bend and coil 795 structures. However, in the cotinine-bound structure,
796
for the first 25 ns this region exists in helical conforma-797 tion but it is later converted into the stable turn structure
798
(shown by the yellow color in Fig. 7D, bottom) 
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